N 
regarded mainly as a curiosity, of interest to many, but 
limited in practical use. However, over the years, it was 
put to work in petrography and allied fields. In more 
recent yeats, a wide variety of applications have been de- 
veloped, until now the polarizing microscope is considered 
glass and textile 

chemistry, biology, mineralogy, metallurgy, 


its evolutionary period, polarized light microscopy was 


indispensable in many fields including 


iaing mictoscope, a need arose for a diversity of models. 
Keeping pace with this trend, through the years AO has 
designed polarizing microscopes keyed to specific tasks 
Today, because of this foresight, AO manufacturers che 
most complete line of polarizing microscopes, 36 models 


THE POLARIZING MICROSCOPE 

‘The polarizing microscope is primarily an optical meas- 
turing instrument, rather than a medium for the magnifica- 
tion and detailed visual examination of specimens. It is 
essential in the study and measurement of certain optical 
properties which have proven difficult or impossible to 
achieve by other means. Since the polarizing microscope is 
a measuring instrument, such points as optical centration, 


the absence of strain in optical components, smooth stage 
rotation, and the like, assume major importance 

As its name suggests, the polarizing microscope’s polar- 
izer and analyzer are its basie components. In 
carly instruments, these clements were com: 
posed of nacucal crystalline materials such as 
tourmaline and calcite, cut in the form of erys 
tal prisms, The most common forms were the 
Nicos, the Glans-Thompson, and the Ahrens 
prisms. Today, the Ahrens prism is peobably 
the most favored because it gives the largest 
field of view, while calcite has proven to be 
the most desirable natural erystalline material 
for this purpose. 
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SYNTHETIC POLARIZING FILTERS 


By 1946, the development of synthetic polarizing filer 
materials had progresed to the poine where they compared 
favorably with natural crystal polarizing prisms, AO pio- 
neered in the successful adaptation of this material for use 
in quality polarizing microscopes, Significant cost reduc 
tioos have been made possible by its use, The synthetic 
polarizing filter has been found to resise vapor and fume 
concentrations of laboratory reagents beyond those which 
the user is able to tolerate, and is unaffected by temperatures 
in excess of climatic variations. When the synthetic ma 
terial is used, che full normal field of the microscope is 
unimpaired, whereas even the Abrens prism does offer some 
restriction, The shorter lengeh of the synthetic analyzer and 
polarizer and the elimination of several aicglass surfaces 
ako resule in a reduction of stray light a 


in image contrast. 


STRAIN-FREE OPTICS 


Optical elements which are placed between the polar 
izer and analyzer of the polarizing microscope must be free 
from strain, insof If this condition is not 
met, the lens ef 
passing through them not unlike 
is “active” in polarized light 


as possible. 
ments themselves produce effects on the 
a specimen which 


ptical elements of AO Spencer Polarizing 
ding objectives, are specially mounted 0 
eedom from strain, it should be noted that the 
Th 
the intensity of illumina 


Microscopes, inc 


which ean be detected is related 


tion, In addition, normally steain-free optics can develop 
strain under extreme temperature conditions, rapid. tem 
perature changes, or shock. Care should be taken to avoid 


such strain-inducing conditions to assure best performance 


n these components 


ORTHOSCOPIC AND CONOSCOPIC OBSERVATION 


In polarized light microscopy, the instrument is used in 
two ways, The first is in the observation of the specimen 
imen produced by 

¢ referred to as 
ference colors and the method of observation is known 


itself and the apparent color of the 9 


its effect on polarized light. The colors 


as orthoscopic. For this eype of work, the condenser must 
produce parallel bundles of light. The second type of ob- 
servation is termed conoscopic and involves the use of 
Bertrand lens, or some other technique for studying the 
light patterns formed by a concentrated, highly convergent 

fhrough the specimen berween crossed 
The patterns, seen in the back lens 
aperture of the objective, are called interference figures, 


beam of light passin 


polarizer and analyzer 


MODELS P45 ond 44AV 

Among the extensive range of AO Polarizing Microscopes 
there are two, the No. P45 and the No. 44AV, which war 
rant special mention. The No. P43, AO's lowest cost polar 
izing microscope, is a simplified type which features an 


‘excellent builtin illuminator. Ie is particularly suitable for 
educational purposes and laboratory work of a routine 
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SPIRAL FOCUSING 
RING FOR AMICI. 
BERTRAND LENS 


‘COARSE FOCUSING 
‘ADJUSTMENT 


BODY Tue 


MICROMETER-TYPE 
FINE ADJUSTMENT 


ooy use RACH 


QUICK CHANGE 
NOSEPIECE 


ictves — 
CENTERING RING 


ARM 


BALL SEARING 
REVOLVING STAGE 


INCLINATION JOINT 


FORK-TYPE SUBSTAGE 
MOUNTING 


nature. The No. 44AV, designed for the examination of 
‘opaque specimens, is supplied with a_ vertical illuminator 
and an attachable illuminating unit. Short mount strain- 
free objectives are used with this instrument to provide 
maximum efficiency with reflected light. 


AO OFFERS MANY FEATURES 


lll models of AO Polarizing Microscopes are available 
with polarizing filter elements. The more advanced models, 
Nos. 37, 39, 40, and 41, are also available with calcite 
prism polarizing elements, 

All substage polarizers have complete 360 degree rotation 
with graduated scale and detent in the zero position. AO 
provides a specially fitted bearing to achieve this action. 
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LL FOCUSING EE LENS 
ENGRAVED. 
= GROSS HAIR DISC 
EYEPIECE FIELD LENS 


‘AMICI-BERTRAND. 

LENS 

= ‘COMPENSATING 
LENS 


— PROTECTING PLATE 


AHRENS 
ANALYZING PRISM 


COMPENSATING LENS 


‘OBJECTIVE LENSES 


SWING OUT UPPER 
LENSES OF 
CONDENSER 


LOWER FIXED 


\ UPPER IRIS 
— DIAPHRAGM 

= PROTECTING PLATES 

AHRENS POLARIZER 


__ aioe 


LOWER IRIS 
— DIAPHRAGM 


Body tube analyzers are available with either rotatable or 
on-rotatable mounts on all models, 


CONDENSERS 


Because polarizing microscopes must furnish illumination 
for both orthoscopic and conoscopic observations, the con- 
denser is somewhat different from those used on biological 
type microscopes. Convenient change from parallel to con- 
vergent light is achieved by a swing-out top condenser unit, 
with parallel Fight bundles being obrained when the top 
tunit is out of the optical system. 

Condensers are equipped with an iris diaphragm between 
the lower fixed condensing lens and the top unit. Research 
‘microscope models also have a lower iris diaphragm as 
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Polaring Microscope condensers, Standard at left; research at vght 


standard equipment, while an accessory lower iris is avail- 
able at additional cost on other models. The function of 
the iris diaphragms varies with the type of observation em- 
ployed, and therefore, with the type of illumination obcained 
from the conden, For ocosope alone, with the 
top condenser out of the system, a lower iris diaphragm acts 
as a telecentrie stop and aids in controlling the parallelism 
of the bundles of light emerging from the condenser. For 
cconoscopic observation, with the top condenser unie in the 
system, the upper iris diaphragm serves as a field stop, 
since it conteols the area of the field of view when the Ber- 
trand lens is used. For conventional microscopy, with the 
top condenser unit in the system, the upper iris diaphragm is 
a true aperture stop. A simple half-shadow shutter for re- 
fractive index studies is buile into each condenser. 


LARGE DIAMETER EYEPIECES 


Large diameter eyepieces are available on some instru- 
ments, while, for reasons of economy, the standard diameter 
eyepiece tube is offered on others. Adapters are available to 
permit the use of standard diameter accessories with the 
large diameter eyepiece tubes. The wider field of view, pro- 
vided by the large diamerer eyepiece, often proves an ad- 
vantage in polarized light microscopy. 


ACCOMMODATES UNIVERSAL STAGE 


In view of the fact that the Universal Stage is employed 
by many crystallographers, AO Spencer Polarizing Micro- 
scopes, with the exception of No. P45, are drilled and 
tapped to accept this item. All models will accommodate 
Universal Stages up to and including the fiveaxis size, 
with the exception of the No. P43, which accommodates 
the cheee-axis size. A precision plain bearing is used to 
accomplish smooth stage rotation, except in Microscopes 
Nos. 37 and 39, both of which employ balk-bearings. A 
slow motion attachment (faetory installation only) is avai 
able for use with the latter models. 


‘An intermediate slideway on the body tube adds 50mm to 
the coarse adjustment excursion, providing ample space for 
the use of a Universal Stage, vertical illuminator, or a 
large specimen. 


QUICK CHANGE AND REVOLVING NOSEPIECES 


Most AO Spencer Polarizing Microscopes can be ob- 
tained with cither quickchange or revolving nosepicces. 
The quick-change type is recommended for work involving 
minute particles such as crystal inclusions, where critical 
centration requirements are imposed on the optical system. 
For applications involving less exacting work, the lower: 
priced revolving nosepicce offers greater convenience in 
changing. magnifications 


FS 


Left: Quick-change nosepicee and objective centering ving, 
Right: Triple-revoving nosepicee. 


COMPENSATORS AND QUARTZ WEDGES 


Available as accessories, AO Spencer Full Wave and 
Quarter Wave Compensators of stressed plastic are mounted 
in metal plates. These are recommended for routine de- 
terminations involving optic sign. A Becke aperture plate 
is offered for use in determining refractive index by the 
halfshadow or double diaphragm methods. 

Popular accessories also include the AO Quartz Wedge, 
which provides compensation from a true zero order through 
the third order. It is used to determine optic sign and to 
estimate retardation, 

A graduated quarte wedge, complete with upper analyzer 
is also available. Ie provides a means for rapidly measuring 
retardation without reference to interference color charts, 


SELECTION OF OPTICAL EQUIPMENT 


Listings of all models of AO Spencer Polarizing Micro- 
scopes do not include any “standard optical outfits”. The 
diversity of uses for this type of equipment requires that 
the user have complete freedom of choice in selecting ob- 
jectives, eyepieces, compensators which suit his needs. Com- 
plete optical equipment and accessories for polarizing micro- 
scopes will be found in the accessory pages of this section, 
More general accessories such as illuminators, photomicro- 
graphic cameras, camera lucidas, etc. will be found else- 
where. 
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No. 555 Graduated Quartz Wedge 


The Graduated Quartz Wedge consists of 3. principal 
parts: a quartz wedge with a scale on the top surface and 
mounted in a slide; a holder containing a crossine disc 
and a Polaroid disc; and a special wide field eyepiece which 
may be focused on the scale and cross lines, The scale is 
graduated from ~500 to +2500 millimicrons in 10 mille 
microns intervals. A measuring accuracy of 2% is main- 
tained. The lines and numerals are engraved through a 
semi-transparent metallized surface along the edge of the 
wedge, and appear bright on a gray field. The Graduated 
Quarez Wedge fits standard diameter eyepice tubes without 
an adapter. Large diameter eyepiece tubes on AO Polariz- 
ing Microscopes Nos. 37, 39, 40, and 41 require the No. 
991 Universal Adapter. 


or. Ne. Price 


$55 Graduated Quarte Wedge complete as 
above, in case 


Mechanical Stages 

All AO Spencer Polarizing Microscope Stages, except that of No 9 

the P45, are drilled and tapped to take Mechanical Stages Nos. N°‘? 
495 and 496. They are easly attachable and revolve with the 
tmierscope stage. These mechanical stages have a lateral excoe 
tion of 75mm and a toandfro movement of 25mm, They can 
te adjusted to accommodate 25 x 75 and 25 x 45mm slides, and 
ae graduated with veries reading to O.lmm. Operating buttons 


are located on each side of the mechanical stage. 
‘The No. 496 Point Counter Stage (Chayes’ Method) is the 

No, 495 with the addition of click wheels and springs which per- 

rit moving the specimen a definite distance with each audible 

lick (0.3 

south di 

of the stage. Neve 


Gar. No, 


495 Graduated Attachable Mechanical Stage for AO 
Spencer Polarizing Microscopes, in case 

496 Point Counter Mechanical Stage: graduated, attach: I 
ale to AO Spencer Polarizing Microscopes im cate 


Slow-Motion Stage Attachment 


A slow-motion stage attachment (factory installation only) is 

available for use with Microscopes Nos. 37 and 39. This attach- 
sa syr Ment is particularly useful for research work in optical crystal- 
No.537 ography. 


Cot. No, Desc Price 


Top Condenser Unit For Oil Immer 


The N. A. 1.25 Top Condenser Unit No. 534 is recommended 
for use with oil immersion objectives when the condenser is to be 
immersed. Ie replaces the N. A. 1.00 unie supplied as standard 
on the swingout condenser arm of Microscopes Nos. 39, ‘ 
41, Pa2, and P43, No. 534 
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Cabinet 

‘Sturdy gray leatherette covered carrying case, with handle 
fastened t0 lid, holds microscopes in vertical position. A 
positive draw bole prevents accidental opening. There is 
space inside for carrying objectives, eyepieces and compen- 

Strain-Free Objectives 

Five objectives are recommended 
for use on the P45 Microscope. All 
are parfocal on the nosepiece. 
Choose from the tabular specifica- 
tions those which best suit your 
requirements. Either 1287 of 1284 
may be used for interference fig- 
ure observation. 


No, 1280 


Cross-Hair Eyepieces 

Crosshair eyepieces for AO Po- 
larizing Microscopes have a focus 
ing eye lens. The crosshairs, ruled 
fon a glass reticule disc, are accu- 
rately centered with respect to the 
outside diameter. 


For Observing Interference 
Figures 

For conoscopic observations a 
pinhole eyepiece is available. For 
obtaining a magnified image of an 
imerference figute, the telescopic 
eyepiece may be used in place of 
a pinhole. Magnification of the 
‘Telescopie Eyepiece is 4X. 


No, 1000900 


Scale of No, 415 


Measuring Accessories 

Micrometer Eyepieces may be 
used for measuring objects. seen 
through the microscope. Those 
listed have focusable eye lenses. A 
stage micrometer is available for 
calibration. 


tonne] 


TION 


Vaan | nding wismcre wth dete wants Bl 
aay eye mee ong 


ase | As described above but with triple nosepiece 

PASC | As described above but with quadeuple nosepec 

1647 | Cabinee for P45 microscope, If not dese 
deduct, 

388 | Replacement bulb 19 wate MCP. 


‘Select Objective, Eyepieces and Compensatore from listing below: 


wndard vive 
andard size | 


Pinhole Eyepiece, Standard Diameter 
Telescopic 


420 | Micrometer Eyepiece, 10X, 3mm scale di- 
‘ded into 100 pat 
4400 | Staze Micrometer with 2mm scale divided 


io units of 0.0mm 


‘Compensators 


pins ted acs fo desing, he mate of, ie 
ingence Thee ae metal mounts feng the slot i the lower 
fad ofthe body tuber of ll AO Spencer Paarising Microscopes. 
‘The mount marked with an arrow o indicate the diction of the 
setarded “slow” rap. The No. 349 includes FlldWave Plate 
{Swell asthe accurately milled apertce, 


ESCRIPTION 


Fall: Wave Plate, 1st order red 
‘Quaree Wedge, 1 co I order 
‘Quarter-Wave Plate 

Becke Aperture Plate 


copy not for resale or commercial use 


AMERIC 


AN OPTICAL 


o 


COMPANY 


POLARIZING 


MICROSCOPES 


INSTRUMENT 


© Potarizing microscope 


Nos. P42 and P43 


* For routine work or 
student use in optical 
crystallography 


+ Simplified adjustments 


© Moderate price 


LEFT—AO Spencer Polariting Micro 
‘ope No, PAZAC at describe. 


RIGHT—AO Spencer Polaricing Mi: 
‘croscope No, PASAC ar described 


Stand 

The stand of both the Nos. P42 and P43 Microscopes 
measures 103mm from optical axis to arm at stage level, 
132mm from table to stage and provides a radial clearance 
cof 78mm from the center of the stage to the coarse adjust- 
ment “V" block. 

Range of movement in the coarse adjustment (diagonal 
rack and pinion) is 70mm with an added 50mm excursion 
permitted by an intermediate dovetail slide. This additional 
excursion allows ample space for use of a vertical illuminator 
when desired. 

The micrometer-screw type fine adjustment is graduated 
to show .0025mm of movement. 


Body Tube 
Both microscopes offer a large-sized body tube with stand- 
ard diameter eyepiece tube and pinhole eyepiece. A slot in 
the body tube for use of optical compensators is provided 
with a shutter so that it ean be closed when not in use. 
The analyzer, of optical quality Polaroid, is available in 
cither a rotatable or fixed mount. The letter A or B in the 


microscope listing indicates the rotatable or fixed mount. 

“The P42 Microscope is available with a fixed focus Amici- 
Bectrand lens which is precentered at the factory and is not 
‘equipped with an iris diaphragm. The No, P43 Microscope 
has no Bertrand lens. 

Both microscopes are available with either a quick-change 
nosepiece with three objective centering rings or a triple- 
revolving nosepiece, specified by a second letter, C or Dy 
in the microscope listing. When 2 or 4 objectives ate or- 
deced with the D outfit, a double or quadruple revolving 
rnosepiece may be specified if desired, 


Stage 

The Nos. P42 and P43 Microscopes use the 125mm 
plain-bearing, revolving stage having the periphery gradu- 
ated in degrees with a vernier reading to three minutes of 
arc, When a revolving nosepicee is specified (Nos. P42AD, 
P42BD, P43AD or P43BD), a centerable stage is supplied. 
‘The stage for the Nos. P42 and P43 is drilled and tapped 
to accommodate the smaller universal stages as well as the 
No. 495 AO Spencer Mechanical Stage. 


copy not for resale or commercial use 


DIVISION e BUFFALO 


14, NEW 


YORK 


By 


ao SCIENTIFIC 


INSTRUMENTS 


Substage Equipment 
Both the Nos. P42 and P43 are equipped with a com- 
bined condenser and polarizer having a numerical aperture 
of 1.0. The Polaroid polarizer is mounted in a graduated 
rotatable mount. The upper condenser element is mounted 
in a stirrup and can be inserted or removed from the opti- 
cal system quickly and easily 0 provide parallel or con- 
verging light as desired. An interchangeable upper element 
of NA. 1.25 is available as an accessory. The condenser is 
‘equipped with an upper iris diaphragm and a simple shutter 
for work with oblique light. A lower iris diaphragm is avail- 
able as an accessory. 


Cabinet 


Both microscopes are supplied in attractively finished hard- 
‘wood cabinets with lock and key. A fele-lined accessory case 
included. 


The following comparative listings include three objective centering rings 
or triple revolving notepiece, but no objectives, eyepieces, or compensators. See 
catalog sheet for a complete list of AO Spencer Polariing Microscope objec- 


No, 455 AO triple revolving, dualicone nosepiece 
‘on No, 42 AD. 


tives, exepieces, vertical illuminators and accessories. 


Nosepiece steve Price 
Site RR | Noncenterable | Polaroid 
eter | Noncenerale | Polaroid 
TepleRerting — | Concetta — | Pai 
eee Centerable Polaroid 
None | Nene | Polatoid | Reeatable Seideeange a2 | Noncenerable | Polaroid 
None | None | Polaroid | Non-oratble | QuideChange wih > | Noncenerable | Polaroid 
rasan | None | None | Polit | Rotuable | Ziel Rering | Cameable | Poarid 
None | None | Polaroid | Non-otatble | tle Revolting Centerable Polaroid 
534 NA. 125 Top Condenser Unit 
546 Pinhole Eyepiece (standard diameter, 23.22nm) deductible f net desired 
520) Lotiee Wis Dipbeigss 
463° Objecive Centering Ring (3 furhed wih QuikChange Nospice), price foreach addonal 
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Stand 

‘The stand is 103mm from optical axis to arm at stage 
level, 132mm from table to stage and provides a radial clear- 
ance of 78mm from the center of the stage to the coarse 
adjustment "V” block. 

‘The coarse adjustment (diagonal rack and pinion) pro- 
vides a vertical movement of 70mm with an added excursion 
‘of 50mm permitted by an intermediate dovetail slide. This 
additional excursion allows ample space for use of a vertical 
illuminator when desiced. 

‘The micrometerscrew type fine adjustment is graduated 
to show .0025mm of movement. 


Body Tube 

A large-sized body tube with large eyepiece tube and pin- 
hole eyepiece is included. The body tube has a slot for use 
of optical compensators and 2 shutter provides for closing 
the slot when not in use. 

Microscope No. 41 uses a 12mm Ahrens prism analyzer, 
available in either a fixed oF rotatable mount. In the listing 
on the reverse side, the leter A after the number designates 
rotatable, the letter B designates fixed mount. Microscope 
No. PAI uses a Polaroid analyzer in place of the Ahrens 
analyzer. 


DIVISION e BUFFALO 


No. 41 


‘+ For advanced work in optical 
erystallography 


+ Complete adjustments 


* Choice of natural crystal or 
Polaroid elements 


AO Spencer Placing Microseo 
Nesta es dered.” 


‘The Bertrand lens in vertical focusing sleeve mount is 
centerable and has a builtin iris diaphragm. A quick-change 
nosepiece with three objective centering rings oF a non- 
centerable triple revolving nosepiece may be specified. In the 
comparative listing the second letter (C or D respectively) 
after the microscope model number indicates the type of 
nosepiece desired. When 2 of 4 objectives ate ordered with 
Model D, a double or quadruple nosepiece may be specified 
if desired. 


Stage 

The 125mm plain-bearing, revolving stage has the per- 
iphery graduated in degrees with a vernier reading to three 
minutes of arc. A centerable stage is supplied as standard 
equipment when the microscope has a revolving nosepiece, 
as on microscopes Nos. 41AD, 41BD, P41AD, and P4IBD. 
‘The stage is drilled and tapped to accommodate the smaller 
universal stages as well as the No. 495 AO Spencer Mechan- 
ical Stage. 


Substage Equipment 

Microscope No. 41 is equipped with a combined condenser 
and polarizer having a numerical aperture of 1.0. The 
polarizer is a 12mm Abrens prism mounted in a graduated 
rotatable mount. The upper condenser element is mounted 
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in a sticcup and can be inserted and removed 
from the optical system quickly and easily to 
provide parallel or converging light as desired 
‘An interchangeable upper element of N.A. 1.25 
is available as an accessory. The condenser is 
equipped with an upper iris diaphragm and a 
simple shutter for work with oblique light. A 
lower iris diaphragm is available as an accessory. 

‘The No. P41 substage equipment is identical 
with the exception of the polarizer which is 
Polaroid instead of an Ahrens prism. 

Cobinet 

The microscope is supplied in an attractively 
finished hardwood eabinee with lock and key. A 
fele-lined accessory case is included with the 
cabinet. 


The following comparative listings include 
three objective centering rings or triple reveling 
noseplece, but wo objectives, eyepleces, or com 
pensators, See catalog sheet for a complete lit 
of AO Spencer Polarising Microscope cbjectives, FESO 
exepleces, vertical illuminetors. end accessories. WestaDadacnbeds 


oe = re aco 
pus ies Abt Seren | Nevcemertle | ST, 
ane Hamm Abeens BeiceShanse with | Noncencerable | Ki 
41A0 CCenerable | 12mm Ahrens File Revebing | Cenueale | men 
100 CCencerable | 12mm Ahrens. | Non-ouarble | Namie Rolin — | Centeable pom 
PaIAC | Vertical Sleeve | Cencerable | Polacoid Reteable | Guide Change with | Non-enterable | Polaroid 
aiRC | Vertical Sleeve | Cencerable | Polaroid Noncotatabe | QeieChange with | Non-emterable | Polaroid 
paran | VericalSleve| Cenerable | Plas Centeable | Polaroid 
VericalSleeve| Cenerble | Polaco Ceneabie | Polar | 
524 N.A.125 Top Condens: Unit 
347 Pinhole Eyepiece (large diameter, 30.00) deductible if not dsced 
526 Lower Is Diaphragm 
463. Objective Centering Ring (3 fumished with QuikChange Noseiee), price foreach ditional 
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+ For advanced routine and 
research in optical erystallog- 
raphy 


‘+ Maximum convenience of 
adjustments 


* Choice of natural erystal or 
Polaroid elements 


Stand 


‘The stand is 103mm from optical axis to arm ae stage 
level, 132mm from table to stage, and provides a radial 
clearance of 78 mm from the center of the stage to the 
coarse adjustment "WV" block. 

‘The coarse adjustment by diagonal rack and pinion pro- 
vides a movement of 70mm. An intermediate dovetail slide 
permits 50 mm additional excursion. This additional excur- 
sion allows ample space for use of a vertical illuminator 
when desired. 

‘The micrometersctew type fine adjustment is graduated 
{0 show ,0025mm of movement. 


AO Spencer Polrising Microxope 
‘No. 40AC at described. 


Body Tube 

A large-sized body tube with large eyepiece tube and pin- 
hole eyepiece is included. The body tube has a slot for use 
of optical compensators and a shutter provides for closing 
the slot when nor in use. 

‘The 12mm Ahrens analyzer in No, 40 is available in 
cither a rotatable or non-rotatable mount. In the listings on 
the reverse side, the mounts are designated by the letter A 
or B respectively following the microscope number. Micto- 
scope No. P40 uses a Polaroid analyzer of precision optical 
quality, in place of the 12mm Ahrens analyzer. 
iral-focusing Bertrand lens is in a centerable mount 
with builein iris diaphragm. A quick-change nosepicce with 
three objective centering rings or a non-centerable, triple 
revolving nosepiece may be specified. These nosepieces are 
indicated by a second letter (either C or D respectively) 
following the catalog number. When 2 or 4 objectives are 
ordered with a D model, a double or quadruple revolving 
nosepicce may be specified if desired. 


Stage 
‘The 125mm plain-bearing, revolving stage has the per- 
AO Spencer Placing Microscope ‘ j 
Ne HAD andecibed. iphery graduated in degrees with a vernier reading to three 
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minutes of are. On Microscopes Nes. 40AD, 40BD, P40AD, 
and P40BD a cencerable stage is supplied when a revolving 
nosepiece is specified, The stage is drilled and tapped 0 
accommodate the smaller universal stages as well as the No. 
495 AO Spencer Mechanical Stage. 


Substage Equipment 

Microscope No. 40 is equipped with a combined conden- 
sec and polarizer having a numerical aperture of 1.0. The 
polarizer is a 12mm Ahrens prism mounted in a graduated 
rotatable mount. The upper condenser element is mounted 
in a stirrup and can be inserted and removed from the 
‘optical system quickly and easly to provide parallel oF con 


verging light as desired. An interchangeable upper element 
of NAA. 1.25 is available as an accessory. The condenser is 
‘equipped with an upper iris diaphragm and a simple shutter 
for work with oblique light. A lower iris diaphragm is 
available as an accessory. 

‘The No. P40 substage equipment is identical with the 
exception of the polarizer which is Polaroid instead of an 
Aburens prism. 


Cabinet 


‘The microscope is supplied in an attractively finished hard- 
wood cabinet with lock and key. A felelined accessory case 
is included with the cabinet. 


The following comparative listings include three objective 
‘centering rings or triple revolving. nosepiece, but 0 ob- 
jectives, eyepeces, or compensators. See catalog sheet for @ 
complete list of AO Spencer Polariting Microscope ob- 
jectives, eyepieces, vertical illuminators and accessories. 


Bertrond tens Analyzer 
ee — sage | Sabtoge | price 
Type Mount 
erable 2mm Ahrens | Rocatal Change with 3 | Non-centerable | 12mm Ahrens 
4onc| Spit | Centeable | 12mm Abcens | Reeatable ik Coane ih > | Noncenerable | 12mm Ab 
erable Imm Ahrens “ le Or: 'ith3 | Non-centerable wm Ahrens: 
4onc | Spiel | Censerable | 12mm Ahrens | Non-rorarble | QuideChange with} | Noncenerable | 12mm Ah 
a 
40m | Spical | Cenerable | 12mm Abrens | Rectale | Niele Revie — | Cancerble | 120m Abtens 
ono | Spal | Coneable | 1200 Abrns | Nansorbl | Tile Rowling — | Caner | 12mm Abens 
neecal tocat Soom aye centers r 
Cenerable | Polat Roxatable id-Coange ih 3 | Nencentecible | Polaroid 
me lar ‘on: eChange with 3. | Non centerable laroic 
Cemeable | Polat Nonsounable | QyiteChange vith 3 | Nonceneable | Polaroid 
ik ; ai Triple Revlvng i 
Comb | Pound freon | any Cemerble | Polaroid 
Paonp| Sirol | Cencerable | Polaroid | Nenoratable | XitleRevlving | Cemeable | Polaroid 
534 NA. 1.25 Top Condenser Unit 
547 Pinole Eyepiece (are diameter, 300mm) deductible noc desc 
526 Lowe Is Diaphragm 
463 Objcive Centering Ring (3 furnished wih Quick Change Nosepiece), pice for each addon 
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POLARIZING MICROSCOPE 


Nos. 37 and 39 


* For research in optical crystallography 
* Maximum adaptability and precision 


* 150mm ball-bearing revolving stage 


40 Spencer Polarizing Microscope No. 37A 
at dexrbed 


AO Spencer Poaising Mirorope No, 9A. 
at dercribed. 


Stand 

Both microscopes have the same stand and stage. The 
stand is large, 116mm from optical axis to arm at stage 
level, 170mm from table to stage, and provides a radial 
clearance of 85mm from the center of the stage to the 
coarse adjustment "V” block. 

‘The coarse adjustment (diagonal rack and pinion) pro- 
Vides a movemene of 80mm, An intermediate dovetail slide 
extends the excursion a further 50mm, providing ample 
extension for use of a vertical illuminator. 


DIVISION ® 


‘The micrometer-serew type fine adjustment is graduated 
to show .001 mm of movement. 


Body Tube 

Both microscopes have a large-sized body ube with large 
diameter eyepiece tube and pinhole eyepiece. A properly 
oriented slot for the introduction of compensators is provided 
with a shutter so thar it can be closed when not in use, The 
analyzer, a 12mm Abrens prism in the No. 37 and No. 39, 
is available in either a rotatable or fixed mount, designated 
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in the listings below by the leer A or B respectively after 
the microscope number. Nos. P37 and P39, lower in price, 
hhave Polaroid analyzers in place of the 12mm Abrens prisms. 

‘The No. 37 has a spicalfocusing Bertrand lens whereas 
the No, 39 uses a Bertrand lens in vertical-focusing sleeve 
mount. Regardless of the difference in focusing mechanism, 
the Bertrand lens is centerable and is provided with an irs 
diaphragm. A quick-change nosepiece with three objective 
‘centering rings is standard equipment. 


Both microscopes have the 150mm ball-bearing revolving 
stage, The periphery is graduated in degrees with a vernier 
reading to three minutes of arc. A slow-motion stage adjust- 
ment is available at slight additional cost; this mechanism 
can be installed only at the factory. The stages are drilled 
and tapped to take a 3, 4, of 5 axis universal stage or the 
No. 495 AO Spencer Mechanical Stage. 


Substage Equipment 


‘The combined condensers and polarizers for all AO Spen- 
cer Polarizing Microscopes are equipped with a stirrup 
mounting for the upper condenser elements so that they 


may be thrown in or out of the optical system to change 
from parallel to converging light quickly and easily. A con- 
venient shuter for oblique light work is also provided. 

Microscope No. 37 has the large, S-clement, achromatic 
substage condenser, complete with 15mm Ahrens prism 
polarizer in graduated rotatable mount with upper and lower 
itis diaphragms. The No. P37 has an identical substage 
‘except that Polaroid is used in place of the Ahrens prism. 
‘These condensers have interchangeable front elements pro- 
viding N.A. 1.40 and N.A. 1.0, 

‘Microscope No. 39 is supplied with the 3-clement com- 
bined substage condenser with I2mm Ahrens prism polar- 
izer in graduated rotatable mount. The No. P39 has an 
identical substage except that Polaroid is used instead of 
the Ahrens prism. These condensers have a numerical aper- 
ture of 1.0. An NA. 1.25 top element is available as an ac- 
cesory. The upper itis diaphragm is standard equipment 
fon the No, 39 and No. P39. A lower itis diaphragm is 
available also as an accessory. 


Cabinet 


‘These microscopes are supplied in attractively finished 
hardwood cabinets complete with lock and key. A feltslined 
accessory cas is included. 


The following comparative listings include three objective centering rings or 
triple revolving nosepiece, but no objectives, eyepieces, or compensators, See 
catalog sheet for a complete list of AO Spencer Polariting Microscope objee- 
tives, eyepieces, vertical illuminators and accessories. 


errand Lens ‘Anelveer | Substege Equipment 
tis eco | Stea0* Tor rice. 
Diephropm| "wee | Mount | ple Polarizer| Condenser | astent 
37k Centecable | JG™, | Rocarable | Quick: | Nens | Hmm | Furnished | S-lement 
a7 Conceal | Nee | Sie Nem atte | KERR, |Ferished | s.clemene 
Para ener | Palas | Rcaabe | 8, | Noo- | pata |Furihed. | 5-lement 
ror Conbte | Polat | Nom, Quis | News | pated | Fused | 5-temen 
398 Centerable | ™™ | Roeatable Available** | 3-element 
ove Conecsble | Hanem, |New |Quitks | Non | t2mm | svatere| salement | NA. 100° 
aon] Yetict | cenerbe | Polaci |Reaabie| Qi | Now | paid | Availabe tement [NA L008 
page| Mest | Cencerable | Polaroid | Nona, | Quick, | Now. 11 | potarid | Avaiablet*| 3-lement | NA. 1.009 
Slowsmotion attachment for stage i aailable for wie on Nos. 37 and 39 Microcopes. Additional price 
Lower Irs is avaiable for se on: No. 39 Microscope. Adivona price 
NA. 1.23 Top Condensee Unit is also aalable for use on No. 39 Microscopes. Additional price 
Pinhole Eyepiece (large dameer, 30.00%) deducuble if not deed 
‘Objective Centering Ring (3 furnished with Quick-Change Nosepiece), price for each additional 
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iy) POLARIZING MICROSCOPE 


FOR REFLECTED LIGHT 


* Specifically designed for examina- 
tion of opaque anisotropic materials 


© Integral light source of high 


Intermediate dovetail body tube slide ex- 
tends the range of the rack-end-pinion ad- 
justment, Focutable stage ir unnecessary 


ie No. 44AV Polarizing Microscope is designed for the 
‘examination of opaque anisotropic material with reflected 
light. Teis particularly useful in the felds of mineralogy and 
metallurgy. The vertical illuminator with large integral 
illuminating unit, has adequate intensity for polarized light. 

‘This large size vertical illuminating unit is attached direct- 
ly to the microscope body on the No, 44AV, AO Polarizing 
‘Microscope. As the vertical illuminator is to the left of the 
microscope all controls are naturally placed and easy 10 
reach, The quick-change nosepiece is mounted on the verti 
cal illuminator. When refocusing to accommodate various 
specimens the light source is always in perfect optical align- 
ment and is not disturbed. 


& 


No. 44AV 


Polariting Microscope No. 44AV for reflected light, showing Vertical 
Muminator with large Wuminating Unit in plac. 


Stand 


‘The stand of the No. 44AV Microscope measures 103mm 
from optical axis to arm at stage level, 132mm from table 
to stage and provides a radial clearance of 78mm from the 
center of the stage to the coarse adjustment “W” block. 

Range of movement in the coarse adjustment (diagonal 
rack and pinion) is 70mm with an added 50mm excursion 
permitted by an intermediate dovetail slide. This additional 
‘excursion allows ample space for use of a vertical illuminator 
when desired. 

The miccometerscrew type fine adjustment is graduated 
to show .0025mm of movement. 


copy not for resale or commercial use 
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Body Tube 


‘The microscope has a large-sized body tube with standard 
diameter eyepiece rubs. A slo in the ody ebe for use of 
‘optical compensators is provided with a shutter so that it 
can be closed when not in use. The analyzer, of optical 
quality Polaroid, is available in a rotatable mount only. 


Stage Cabinet 


The No. 4AV Microscope uses the 125mm plain-bearing, ‘The No, 44AV Microscope is supplied in an attractively 
‘enterable revolving stage having a periphery graduated in finished hardwood cabinet with lock and key. A feledined 
degrees with a vernier reading to three minutes of arc. accessory case is included. 


Gor. No. Description Price 


AAAV AO Spencer Polarizing, Microscope for relected light with 
vertical illuminatoc, large illuminating nie, variable rans: 
former, and one objective adapter, but without ebjectives and 
cevepieces, in leatherette covered hardwood cabinet 


Accessories For No. 44AV Microscope 


Shore mount, strain-free, achromatic objectives are recom- surfaces coated with Americote, a low-eflecting film that 
mended for optimum performance with polarized vertical reduces reflections and provides added contrast. ‘They have 
illumination. The five objectives in the series have air glass been corrected for use without a cover glass 


ACHROMATIC OBJECTIVES = ‘RYEPHECES. 
Amadseds ther toons tro Foe Standard lamerer, anna fy Lenes 
ar. Tquiv. | Magnif. | Numericol i Ee 
or | ete | Maa | "avant! | ree |) Ss | mew | tyre | seat | owitone | rice 
a a er [aor we | See 
stam | ax | as wa | ax | conti 
‘smm 20x 30 49 | 0X | Cross Hair 
crane tata 40x 7 | ars | 6x | stcometer | smm | 30 pans 
eras | ttmm | osx totn | 2s J 420 | sox | sicenee | smu | 100 prs 
2510. Objet Adar (Ore is vrped wy sundard with Na, HAV. Fer commie he pure of an 


adapter for each additonal ebjecive to be wied is recommended) 


Miscellaneous Accessories 


F16 


360. Lamp, 65-0, 275-ampece Mcp 540. Full-Wave Plate 1s order red 
400 Stage Micrometer (2mm seale divided into uniee 542 Quartz Wedge, 15 order 
of 001mm) 544° Quarcer-Wave Plate 
495 Mechanical Stage, in cate 548 Pinhole Eyepiece 
0. AMERICAN OPTICAL COMPANY 


POLARIZING 


MICROSCOPES 


NSTRUMENT D 


POLARIZING 


ECAUSE of the many dissimilar uses for polarizing 

microscopes, from the user's point of view itis impractical 
to furnish standard optical outkies for chem. The following 
listing of objectives, eyepieces, and accessories will allow the 
purchaser to choose as few or as many as may be required 
for any type of work. The total price of any polarizing 


MICROSCOPE ACCESSORIES 


microscope outfit can be computed by adding the prices of 
optics and accessories to the price of the microscope stand. 

The simplified mechanical construction of the P45 Polar- 
izing, Microscope Series does not permit the use of some 
of the items listed here. Accessories recommended for use 
with this series are listed on page F6 of the Polarizing 
Microscope Catalog. 


“Achromatic Strain-Free Objectives (For Transmitted Light) 


"The strain-free objectives listed below are for use with transmitted light only. 
description of short-mount objectives appearing on page F22 of this catalog. 


reflected light so 


For work with 


No. 1280 


All AO Spencer achromatic strain-free objectives for 
transmitted light are marked with the numerical aperture 
and initial mageification. They are corrected for a tube 
length of 1664mm and for a cover glass thickness of 
0.8mm. 

For work at low magnification several objectives are 
offered. Maximum working distance and width of field 
at low cost characterize Objectives Nos. 1270, 1271, and 
1272. Objectives Nos. 1274 and 1275 have a’ higher nu- 
merical aperture and superior optical correction, in. addi- 
tion to the convenience of being parfocal with che higher 
power objectives listed in the accompanying. table. 

‘Two 4mm objectives are offered. Objective No. 1287 
has a numerical aperture of 0.66 and a relatively long work- 
ing distance. It is recommended for orthoscopic work and 
for conoscopic observations by students where safety of 
slides and objectives is a factor. The No. 1290 is preferable 
for conoscopic observations because of its higher numerical 
aperture of (0.85, 


Pie 
i NA Une 
in mm | cooted 
Dy 
we | as | 2 | os) 525 
un | | 3 | | 352 | 
um) 32 | 4 | to | 2 | 
tae | jo2 | 33 | ap | ot 
ws | > | 3° | i | 20 
ter) 6 | | | 4S | 
tae | 's | 20 | 50 | tae | 
wr | 4 | | ee | Os | 
we | 4/3 | | on | 
ur) 3 | 5 | a | 020 
Oi tmmecion | 
vas | us | | aa Tos | 


*This objective is separable. When the frone system is removed, 
the back system becomes a 32mm, 4X. 
dering, Americote objectives, prefix catalog number with 


AO Spencer Polarizing Microscopes featuring quick- 
change nosepieces have three No. 463 Objective Centering 
Rings as part of their standard equipment. If more than 
three objectives are ordered, an additional ring should be 
purchased for each additional objective. 


at, Ne. 


463 Objective Centering Ring 


Cross-Hair Eyepieces 


Crosschair eyepieces for AO 
Spencer Polarizing Microscopes have 
Focusing eye lenses. The lines ruled 
on the glass reticule dise are ac- 
curately centered with respect to 
the outside diameter. Large diame- 
tee eyepieces (30mm) are for use 
with Microscopes Nos. 37, 39, 40, 
and 41, which have large diameter 
eyepiece tubes. Standard diameter 


No. 489 


Ivisit 


ONe BUFFALO 


Cot. Ne. Des 


J. Price 


For Microscopes Nos. P42, P&3, 
447 CrousHaie Eyepiece, 6X standard size 
448° Gross-Hair Eyepiece, 8X standard size 
449° CrousHair Eyepiece, 10X standard size 
For Microscopes Nos. 37, 39, 40, ond 41 
451 Cross-Hair Eyepiece, 5X large size 
459 CrousHair Eyepiece, 8X lage size 
454 Gross-Hair Eyepiece, 10X large size 
456 Cross-Hair Eyepiece, 15X large size 
457 CrossHair Eyepiece, 20X large size 
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eyepieces (23.22mm) are for use with Microscopes Nos. 
Paz, PO, and 4, which have sandad damewr eyepiece 
tubes. 


Adapters which allow standard diameter eyepieces to be 
used in large diameter eyepiece tubes are listed in a suc- 
ceeding appropriately headed table. 


Pinhole Eyepieces 


A pinhole eyepiece, of appropriate diameter size, is sup- 
plied as pare of the s ipment of the polarizing 
'mieroscope stand, except that of the No. #4. Standard diam- 
eter (23.22mm) Pinhole Eyepiece No. 546 is used with 
Polarizing Microscopes Nos. P42, P43, and 44, while No. 
547, a pinhole eyepiece of large diameter (30mm) is used 
with Polarizing Microscopes Nos. 37, 39, 40, and 41. 


Measuring Accessories 

Micrometer Eyepieces Nos. 415 and 420, 
of standard diameter, are available for use 
‘on polarizing microscopes. They have focus- 
able eye lenses and fit Polarizing Microscopes 
Nos. P42, P43, and 44 without an adapter. 
‘An eyepiece tube adapter is necessary when 
using the micrometer eyepieces with AO Mi- 
cexoscopes Nos. 37, 39, 40, and 41. 

The No. 425 Screw Micrometer Eyepiece is 
used for precise linear measurements. Instead of visual cross- 
hairs, it has a finely ruled glass scale with a center “V" ref 
erence point. Each scale interval exactly equals one revolu- 
tion of the screw which moves it. When used on AO Micro- 
scopes Nos. 37, 39, 40, and 41, this eyepiece requires the 
No. 951 Universal Adapter. 

A stage micrometer is available for calibrating. eyepiece 
micrometers. For other measuring accessories see catalog 
sheet DB, 


No, #20 


Got. No, Description Price 
‘S46 Pinhole Eyepiece (standard diameter) 
547 Pinhole Eyepiece (large diameter) 


Eyepiece Tube Adapters 


@ ¢€ 


No. 550 No. 351 


Eyepiece Tube Adapters Nos. 350 and 551 are used to 
adapt large diamerer eyepiece tubes to standard diameter 
Go ee Rel So nee eee, 

ieces) whi into the stan liameter eyepiece 
ree ‘The No. 551 adapter, referred to as the Universal 
‘Adapter, is used either for accessories which drop into, ot 
for accessories which are clamped onto, the standard eye- 


aes ____pece tube. Examples of the latter type of accessory are the 
Description tie No. 555 Graduated Quarez Wedge and the No. 425 Screw 
Micrometer Eyepiece, 6X, Smm scale divided Micrometer Eyepiece. The No. 551 Universal Adapter 
ino 30 parts increases the microscope body tube length by about 10mm, 
420, Micrometer Eyepiee, 10X, 5mm sale divided 
igo 100 pacts ————E ESS 
as Eon. Wo Description Price 
1350 Eyepiece Tube Adapter, large vo sandard 
400 581 Univeral Eyepiece Tube Adapeer, large to 
seandaed 
Compensators 


Not. 545, 542, 544, 540 


AMERICAN 


Below ate listed accessories for determining the nature 
of birefringence. The compensators are supplied in metal 
mounts which fic into che slor in che lower end of the 
body tubes of all AO Spencer Polarizing Microscopes. Each 
mount is marked with an arrow to indicate the direction 
of the retarded or “slow” ray. No. 545 includes a Full- 
‘Wave Plate in addition to the accurately milled apertures, 


Description Price 
‘S40_—Full.Wave Plate, Int order rod 

S42 Quartz Wedge, Io IIT order 
sae 
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No. 555 Graduated Quartz Wedge 


The Graduated Quartz Wedge consists of 3-princi 
parts: a quartz wedge with a scale on the top surface and 
mounted in a slide; a holder containing a crossine dise 
and a Polaroid disc; and a special wide field eyepiece which 
ray be focused on the scale and cross lines. The scale is 
‘graduated from —300 to +2500 millimiceons in 10 milli- 
microns intervals, A measuring accuracy of 2% is main- 
tained. The lines and numerals are engraved through a 
semi-transparent metallized surface along the edge of the 
‘wedge, and appear bright on a gray field. The Graduated 
Quarez Wedge fits standard diameter eyepice tubes without 
an adapter. Large diameter eyepiece tubes on AO Polariz- 
Wass ing Microscopes Nos, 37, 39, 40, and 41 require the No. 

991 Universal Adapter. 


Description Price 
ited Quartz Wedge complete as described 


Mechanical Stages 

All AO Spencer Polarizing Microscope Stages, except that of no, 
the P45, are drilled and tapped to take Mechenical Sages Nox N* 0” 
495 and 496, They are easily attachable and revolve with the 
microscope stage. These mechanical stages have a lateral excur- 
sion of 73mm and a to-and-fro movement of 25mm. They can 
be adjuted oacommme 25 «75 and 29x Sm side and 
are graduated with verniers reading to 0.1mm. Operating buttons 
toe fcaed on each side of the methane age. 

"The No. 496 Point Counter Stage (Chayes’ Method) is the 
No, 495 with the addition of click wheels and springs which 
mit moving the specimen a definite distance with each au 
click (0.32mm in the east-west direction or 0.5mm in the north- 
seth decom) The ck springen ied for soa we 
of the stag 


“Pesion 

Graded Avachle Meshnial Sage for AO 

Specr Plrng Mizocap sce 

$96 Woe Comme Mechta Soon, rote, see 
rte KO Sees Pong icp be 


- Slow-Motion Stage Attachment 

A slow-motion stage attachment (factory installation only) is 
available for use with Microscopes Nos. 37 and 39. This attach- 
se oye Ment is particularly useful for research work in optical crystal- 
Ne.37 ography. 


Cot. No. Description Price 


537 Slow.motion atachment for stage, available for we 
‘on Microscopes Nos 


Top Condenser Unit For Oil Immer 


The N. A. 1.25 Top Condenser Unit No. 534 is recommended f 
for use with oil immersion objectives when the condenser is to be e+: 
immersed. Te replaces the N. A. 1.00 unie supplied as standard 
on the swingout condenser arm of Microscopes Nos. 39, 40, 

41, PA2, and P43. No. 534 


Gat. No. Description Price 
584 NA_125 Top Condenser Unie 
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A lower iris diaphragm for additional illumination control is available 
for use on Microscopes Nos. 39, 40, 41, P42, and P43, 


Revolving Nosepieces 

Polarizing microscopes which are supplied with the AO Spencer dual- 
cone revolving nosepieces are equipped to accommodate three objectives 
tunless otherwise specified. When other than a triple nosepiece is desired, 
indicate the correce nosepiece by catalog number. The price of the triple 
nnosepiece is included in the price of Polarizing Microscope stands where 
Dis the final character in the catalog designation (ie. P43AD). An 
appropriate adjustment in the price of the stand must be made when the 
double or quadruple nosepiece is specified. 


= Description 

Double Revolving Nosepiece (non-centerable) 

ple Revolving Nosepiece (non-centrable) 
Revolving Nosepiece (non <entesible) 


= No 455 


Quick-Change Nosepiece 

AO Spencer Quick-Change Nosepiece No. 462 permits rapid inter. 
change of any number of standard objectives. This nosepiece, used with 
No. 463 Objective Centering Rings, permits each objective to be individu- 
ily centered tothe opdeal ais ofthe microscope. All AO Spencer Polariz 
ing Microscopes equipped with a quick-change nosepiece have three No. 
463 Objective Centering Rings supplied as standard equipment. If more 
than 3 abjectives are ordered, an additional centering ring should be pur- 
chased for each additional objective. 


Get Ne. Description Price 
‘et QuikChange Nevepiece 
463 Objective Centering Ring 


lad 


No, 462 and No, 63 


Polarizing Microscope Cabinet 


AO Polarizing Microscopes are supplied as standard in attractively 
finished hardwood cabinets, complete with handle, lock and key. Cabinets 
accommodate a separate velvetined accessory ease used as a drawer, aso 
furnished as part of the standard equipment. When ordering cabinet 
separately, specify miroscope serial number, 


Gan No. ~_Deseription Price 


1640 Cabinet for Microscopes Now. 4, 41, Pa2, PAB and 4 
1697 Cabinet for Microscopes Nos. 37 and 39 
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ACCESSORIES FOR USE WITH REFLECTED LIGHT 


Vertical Illuminator 


Designed for illuminating opaque specimens, the AO 
Spencer Vertical Illuminator No. 2531 with Illuminating 
Unit No. 2520 provides the intensity necessary for polar- 
ized light. Te is conveniently attached to an AO Spencer 
Polarizing Microscope equipped with quick-change nose- 
piece by screwing it into the No. 463 Objective Centering 
Ring. In order to attach the illuminator to a microscope 
with revolving nosepiece, it is necessary to frst remove the 
nosepiece from the microscope. Wrench No. 471. should 
be purchased for this purpose. Short-mount objectives, de. 


Reflectors 


To direct the light through the objective, a semi-trans- 
paren planoreflector and »frcsorface mir are mound 
s0 that either is easily broughe into operating. postion 
sliding a horizoneal bearing t0 one of two definite positions. 
Both reflectors are removable for cleaning. 

Since the image-forming rays pass through the reflector 
as well as the objective, each reflector is made as precisely 
as the optical elements of the objective and individually 
inspected with an interferometer. Both surfaces are coated 
and are optically flat and parallel. One surface is coated 
with a high reflecting film to concentrate 2 maximum of 
light on the specimen; the other with a low reflecting film 


scribed in an appropriately headed section, must be used 
with this illuminator. 

Current AO Spencer Polarizing Microscopes have an 
intermediate body tube slide in addition to the rackeand- 
pinion adjustment, providing sufficient excursion for work 
with thick specimens even with the Vertical Illuminator in 
place. This feature eliminates the necessity of a focusable 
stage. Attachment of the illuminating unit directly to the 
Vertical Illuminator assures a perfectly aligned integral 
light source, which is not disturbed by refocusing the 
body tube. 


AO Spencer 
Vertical Hiuminator 


Path of 
Light through 
Vertical Mluminator, 


to transmit the light which would otherwise be reflected 
out of the optical path. This unique feature increases the 
illumination and eliminates the double image of the field 
diaphragm. 


Diephragms 


For maximum contrast without unnecessary glare, a field 
diaphragm restricts the area of specimen illuminated to the 
field covered by the objectiveeyepiece combination. An 
aperture diaphragm provides regulation of numerical aper- 
ture for best results with each objective, 
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Nosepiece 

The nosepiece of the Vertical Illuminator permits rapid 
changing of the objectives which are mounted in adapters 
with handles. The nosepiece and adapeer permie the short- 
mount objectives to be used to full advantage by position- 
ing the rear focal plane of the objective as close as possible 
«0 the reflecting element of the Vertical Illuminator. Stand- 
ard equipment supplied with the Vertical lluminator No. 
2531 includes one No. 2510 Objective Adapter. An extra 
Objective Adapter should be ordered for each additional 
short-mount objective to be used. 


Mluminating Unit 

Iluminating Unit No. 2520 has, as alight source, a con- 
centratedsflament, low-voltage lamp of high intensity, and 
operates from 110 vole, 60 cycle AC by means of a 
variable transformer, Two centering screws, operating 
against a spring-loaded thied poine, permit convenient and 
rapid centering of the lamp. A builein blue filter provides 
light of daylight quality, so importane in the identification 
‘of opaque minerals and non-metallic inclusions in metal 
specimens, 


Filters 

For the use of filters to modify the color of light, a slot 
is provided in the Vertical Illuminator. A Polaroid fleer 
is supplied for use as a polarizer. A green fier is also 
available, primarily for use with metal specimens without 
polarized light 


Description 


bjectiveadapeer, but 


395 Vatiable Transformer for above 


Objective Adapeee (one is supplied as stan 
tain adapeer for exch additional objects 
Green Filer foe Vertical lumina 


Case for Vertical Mluminator and Accesories 


Objective Center 
hhave quick-change nosepiece 


360. Lamp, 65vole,2.75-ampere for Large Mluminating Unie 
471 Nowepiece Weench 


‘etieal laminator with reecor, mirror, Geld and aperture diaphragms, Polaroid filter, and one 
out laminating uni, transformer and ease 
Large Illuminating Unit with 65.relt, 27S-ampere lamp, without transformer 


No, 2519 with Vertical Uluminator and Accesories in place, 


Vertical Illuminator Case 

Vertical Illuminator Case No. 2519 is both functional 
and attractive in design. OF wood construction, the case is 
attractively finished and features a feltlined, fitted interior. 
Ts sturdy compactness offers carrying convenience and 
storage protection, 


Price 


1d with No. 2531. For convenience, the purchase of 
‘be used recommended) 


Ring for attaching Vertical Illuminator to Polarizing, Microscopes which 


McP 


No. C1288 


No. C1278 


ription of st 


th reflected light o 
objecti page FI7. 


The objectives for use with Vertical Illuminator No, 
2531 are achromatic, strain-free, short-mount, and corrected 
for use without a cover glass. Americoted surfaces increase 
image contrast and light transmission. 


fr aot Price 
3mm 
6mm 10x 
‘Som 20X 
fem 40x 
Tsmm _95X (oi) = 
OPTICAL COMPANY 
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POLARIZING 


MICROSCOPES 


MISCELLANEOUS ACCESSORIES 


Frequently itis desirable to use with the polarizing micro- 
scopes vatious other microscope accessories originally de- 
ed for regular laboratory microscopes. While some of 
these accessories are not used under conditions of polarized 
lighe, they often give invaluable aid in observing, detecting, 


‘or analyzing certain specimens. Only the more popular of 
these tems will be Usted here: Information on other ites 
will be given upon request. When ordering these accessories, 
please be sure to specify microscope model and serial 
umber. 


INSTRUMENT 


Adjustable Laboratory Illuminator No. 370B 


‘The AO Adjustable Laboratory Illuminator No, 370B is designed to meet a wide 
range of laboratory needs. Ie is equipped with a two-lement condensing. system, a 
‘graduated iris diaphragm which controls the amount of light reaching the specimen, a 
convenient circular filter holder, an easily removed bayonet base lamp in focusing 
mount, and one Corning Daylite Glass Filter. This illuminator, mounted on a heavy 
ring base, has a 614” elevating pillar. 


Description Price 
3708 Illuminate, complete as described, with simple filter holder, ies diaphragm, 
Corning Daylite Glass, one 100 wate, 120 vole lamp, and 5 foot cord with switch 
554 Mukiple Filter and Water Cell Holder to fc No. 370B Illuminator, of special 
‘use fo phocomicrographers and microxcopits requiring illumination control. Ac- 
‘commotates boch ccular and square filers 
$52 Water Call 


No. 3708 


Advanced Laboratory Illuminator No. 7358 


The AO Spencer No. 735B Illuminator, designed for advanced laboratory work, 
ig am een acesry to the microscope, It features 2 focuable, ewoclment con 
densing system, screw-type tilting adjustment, and convenient external adjustments an 
Conek. Seandied equpnent ttdodes « simple Slee holder ands largeaine eis diar 
plrspm which anach directly w the lens bala well as one Corning Daye Glan 


TAO Sree Mizaoe Hina, wth single er bode, Ge Sapapm, 
3 la 8 fot ord wih ch 


No. 7358 
Noutral Density Filters 


Three accessory neutral density filters (square) of 3%, 25%, and 50% transmission 
are available for microscope illumination intensity cont 


“Cot. No. Description 
74a Square Newteal Density Fier, 3” x 3", transmission 50% 
744 Neuteal Density Filer, 3” x 3", transmission 259% 

745 Neutral Density Filter, 3” 


Photomicrographic Cameras 


AO Spencer Photomicrographic Cameras are well-designed, yet moderately priced. 
IIlustrated is model No. 662B for 4” x 5” plates. Information on models for 35mm, 
cut film, or other plate sizes is available upon request. If the camera is to be used 
Microscopes Nos. 37, 39, 40, and 41, specify the No. 655 Large Diameter Light-Ti 
Adapter when ordering. If the eamera is to be used with Microscopes Nos. P42, PA3, 
and 44, specify Standard Diameter Light-Tight Adapter No. 656 ‘ 


Description 7 
[Base and acm, Focusing elescope and Universal Shutter, 4” = 5” camera back, 
lighe gh adopter No, 636 oe No. 655 (se preeding paragraph), ewe devble 


No. 6628 nith No. 656 
(Shon with microrope ard 
‘leominator in position.) 
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INSTRUMENTS 


Dark Field Accessories 


‘The No. 344 Dark Field Condenser includes a center- 
ing mount and objective aperture stop. The No. 329 Dark 
Field Illuminator with builtin light source includes a 
centering mount, one lamp, and objective stop (transformer 
or ssirance ena), Eicher condense will che rceand- 
pinion fork-type substage of AO Spencer Polarizing Micro- 
scopes. Specify microscope serial number when ordering. 


Get. No, Description Price 
344 Dark Field Condenser in ease 
329 Dark Field Muminator with builein light 
source, without transformer ot resistance, in case 
391 Fixed Transformer, 110 vole 
395 Variable Transformer, 110-115 volt to 6.3 volt 


337110 vole Resistance, D.C. 


No, 300 


Microprojection Prism 


‘The No. 346 Microprojection Prism is a useful teaching 
accessory. It fits standard diameter eyepiece tubes without 
an adapter. Large diameter eyepiece tubes on Polarizing 
Microscopes Nos. 37, 39, 40, and 41 require the use of the 
No. 551 Universal Adapter. 


Description Price 
* ype, hinged to clamp which fee 
umeter eyepiece tubes, in case 


6 


Demonstration Eyepieces 

AO Spencer Demonstration Eyepieces Nos. 432 and 
434 permit ewo persons to observe the same microscopic 
field at the same time. The No. 551 Universal Adapter 
is used with Polarizing Microscopes Nos. 37, 39, 40, and 41. 


Deserip 


482 Demonstration Eyepiece with 7.5X Eyepieces, 
424 Demonstration Eyepiece with 10X_ Eyepieces, 


No. 344 


Phase Condenser 


No. 1000135 Single Unit Phase Condenser with No. 
328-861 Fork Mount Adapter may be used on AO Spencer 
Polarizing Microscopes. Information on annular diaphragms 
and phase objectives will gladly be furnished upon request, 
Specify microscope serial number when ordering. 


‘Cot, No. 
1000135 Single Unit Phase Condenser. including No. 
328-861 Fork Mount Adapter for AO Spencer 


Placing, Microscopes; with centering tele 
scope, without diaphragms, in ase 


Camera Lucida 

‘The No. 500 AO Spencer Camera Lucida may be used 

fon AO Spencer Polarizing Microscopes Nos. P42, P43, 
and 44 without an adapter. Microscopes Nos. 37, 39, 
fand 41 require the No. 551 Universal Adapter. 


or, No. Description “Price 


‘500 Camera Lucida in eave 


No. 452 
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